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(57)Abstract: 

PURPOSE: To eliminate the need for many connections for a local coupling 
type, to reduce the size of a processing system, and to transmit a 
minus-number signal 

CONSTITUTION: Constituent units of an optical neural network as an 
optical information processing circuit consisting of LCLVs 21 as spatial 
optical modulating elements and weighting means 25 which weight 
information light are coupled. Input information light 10 is inputted from the 
side W of an LCLV2 1 , which is irradiated with read/write light HI from the 
side R to read the information light 10 out as information light II ; and the light 
is weighted by the weighting mask Wl of a weighting means 25 and the 
information light IT weighted by the LCLV 22 is inputted through a lens LI . 
Similarly, this process is repeated to obtain a finally processed output 0 1 . 
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l*r i *n?nt$)ft.& » fcfc j: *) m&zti. mmiz 

20 [0 0 54] £cOj:3tLTffl«3KCDi!Ul^»7Lfc 
^ 3t?^j t .-7/l'^-/b , 7-^20cO#LCLVomfi 
^eSftSCfcKiOAA^tfE&SfU #LCL 
Vfcr-^^fe&^S^. &LCLVlZXJ)ZtlX^& 

[0055] £C0^i-5/^-/ h V-^20tfcOTJi 
&LCLVtf-<r><7)-3.-nymX'3> t ). #105^*^ 

zjntza^x h^mMtrnxbi, t^o. m&m 
( x*.-x4 yrtvry h ) Srl:*^^® Igfcfc^ 

30 [0056] act. si i (ossiB^f, s*#(taj 

m^x r )$mLxtiV}Zixt:fflm$% i o^s? 

tu*~/ h^-^tz^xmmtt. 

[0057] 04{i±aL^ffi«3tHA**g**1-& 
3t^j.-^;^>y h7-^<Ofil«»ffli:02CSL!t 

40 m4lZtrct%&-*-7)V*vh V-9 

\±m 3 IZTiktm- *-y>l* y h7-^<0««i:BS^ 
-TfcSfctf), 03t^t7l^JL-7;^ yh7-^ 

[0 0 58] 04t^1-3l^i-5^ yh , 7-^ 

mmxumt ix^-y 5 7-m i . M2t> 

i^yXL4. L5^#t&fcOTfcl.. 
[0059] h7-^20' fcAfcS 

so -vbmizmmmxmfi-ttmtix. lcl 
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V23' fcfioiSfU. LCLV23' iZ*~Cte&Ztlt:ft 
mtl 2" liLCLV23' (WmizX1]ZtlA1)2tl 

ajL/H»#3i*3KH4^LCLV23' fc!S#3*U L 

clv23' icAft&MTn&flmxi 2- icet-caBi! 

SflS. £OtfcAiiS2;ta:tf«ftH4' liUyXL4£ 
tfLT'WS^-Mlfci'JRStSfU LCLV23' 
i0watfc&LCLV22' OWffltffgAASfU A 
*3;h.£. COS. LCLV21' i"5LCLV22' Kfis 
a$ixA*5tlT^51»ajfeI 1* &LCLV22' VM 
.... -ffii&RlKUAA^It^RSEL^^r-a^i&tilrt- 

[0 0 60] LCLV22' fcB£A*3flA*3iX>tffi 
«3fcH4' Ji, LCLV22' ORfflJ OHitJL/m* 
3tH2' #!I»3*U LCLV22' fcAftSfrO^tt 

«3tH 4 - \z%\LTW&wmjm\ 2 - mmzti 
4- iiwyxL2- ta;v?x?w2' ta^srsa* 

CLV23' OWffflfc:AfJ$flA;)j3fll> <> COlBifciJ^ 
Tt>. LCLV23' fcA>J$*VOtf:1f$IBfcI 2' Uffl 
*3*L"O*fc»0. LCLV23* KttfffcfcflNlfePA 

LCLV22' fcAflSftfcffilfiftl I' 

[0061] JJ$Lfc*!ffl£<£g&lHia?To*;&. >\- 
7$^-MltI^yXL4fcS:^LTLCLV23' <OR 

iBJ:otisajL/»^3fcH5*w3*u lclvb- 

CAaSflTV^tiBfctl 2' {C^tTaaSL/»iiA 
3KH5*^i$*lfflffi3Kl 3' *maj$<XS. COS 
^aj$ftftffi«7£I3' li. WyXL5 5r^LTA-7 
$7-M2KJ:»)R8tSfU tb^jfflLCLV24' CA* 
S*U A*3*i£. LCLV24' KA^SftfcfilfBftl 
3" li. 03(^L/13t^-J.-7;^ yfV-7i:R 

[0062]**. mit:ifflmxij*miitz 

%&-x-y)l*v YV-tvMtiLk LTIi. 04 IS* 

[ 0 0 6 3 ] 0 5 fc^t3te¥- a-^* 

LCLV31, BfcH-TMttJtfcfiU a*ttWiS 
*#S325:¥iS41^K0Ht;nttjii41±fcii>L. frog 

^#»tas**S34tiia*iiA^*s-cj>i. s 7-35t 

EUrkOT&l.. 

[0 0 64] LCLV31fcA#Sflfcffi$8*fclU Cl«DL 
C L V31fcgEai L/#&AftH 6*sgSS+$)h.l, £ t fci 
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s«$ftLCLV33tA*$as. Ks^m&L/m 

Si*3fcH T3t^3^— h>7-:?30KA*S 
*U LCLV33{C<S»Sn, LCLV33KA;fJ$im> 

10 [0065] ±i*Lfc*!UlS-^£|S]iHT-?fct^ UBS 
L/«^ftH8#LCLV33KH88t3i-U LCLV33 
£A*3iiT^?.flt8KJ&t-CXii£*u fit«3fc&m 

%02kix&jizti&. zm. mmi/mm^x- 
cLV33t:Bait§ii-eit-e f *iS5-35. m*mss}& 

20 [0066] ffl8mXDm.$ tth%&-*-y)V 

~3.-7>V*vYV—!rX)- ktiMLT^ HOilia* 
WWZZtiKifflftlZttlXmhlzmZ-W-t&X'* S 

mmimz-mwKztuztiiwti-BJjj ixa 

<LCLV24' 3&Cfgi:^0. flflfrSrfSB&fc-C^S. 
[006 7] Jh#Lfc»fcfafc:fcVvCI;t LCLVtS 

-9mmz,i.o£Lxi>x\^. 

[0068] W,r?B&Lt3(&-3.-7>l*v hV- 

7<o&mmm£m&mnGm-&£^xm 

-mmm^cofi.x%<. nmmmtBmt 
40 z t s tor* o . &r*<vm£^xwm- 

5. 

[0069] 07»i*l6BBfc J: S1fffi*efe6«^iJlBB 

li, *fffiB^lH8tP!ltJ:5*^a-7^-yhV 
-^0«^*fit LC L V52t £&&%1tX%Z> i><QT 

WS53t:fc(t5aA-eX^W6«, jSfa36>^St>0 
X'h 0 . a^vX^$r#^^i.S i ktfTZ I fe Wft 
50 ZZX'm^*-7)\s*vYV-9WSmm.<r> 
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[0070] fiHC, a*-?X^W6fcttH8 (a) tZm 

T?z?Ki imitxuK. 41\ mm>*ffimi 

5fcLTLCLV51<OWfflJfc:A*U, AM-S. $.^X 
LC L V510RM i O^iti L/*&A3fcH 9 #18t£ 
*U £flSEajL/*2^ftH9#LCLV51KA?)SiX 

£S»vx:?W6 lei "5010(a) t^-f J: 3 SrSAfttt 

mzn. wmwm&mmm 1 6 1 tx lc lv 

52<WfflfcA?j2;h.A?j£fi6. 
[0071HM3KI 6WAm S*-?X^W6cO* 
^£08 (a) fcjjrr?X?55a *>£>08(b) <,Zjfcf-?X 
?55b K#$&*Sfc|5|l$fcLCLV52^<i£R6£ 
*A*«SiS:Re§*S. LCLVCAfl§*i*:B« 
L C L V<Dm<££RteLT ktf&RJgtefitfSSftS 

t%<. mmi effjjiztitzttvmtKix^ 
[0072] ^xmsaL/ma^mi9ifiLCLV5i 
s. tg»ajs^ifi«3ti 5- ji£*wtaj:&#853a 

kyXL65r^-LT-7X^55b a^S*VO>6S*v 
x?W6fc:i 0010(b) ^t±3&m*tflW5r3*i 

7 t LxmmPK&ztiMjmtfmztvtzLc l v 

55cOWflatlA*3*l. ffS63fc6fc:SfcTA?j3*lS. £ 

ft. flBBJfci 6#A7J$ftT^fcgp#fc3£fc:Bfc-Ctit 
» 7a«£&4ix6fc. flHBfci HiJJjZtiX^ 

Kfm%i6m£??>zbiz%&. *m%. clv 

52fctt01O(c) fc^fidtTOc^i^^co^^ttaj 

[0073] &V>Tt£ai L/»ji*3l£H10#L CLV55 
tiBfcfc03fcLTSfc>J#&$*U>. 

[0074] miizmmiza^xim*.mi)ij)^ 
mzmm^x?*m^t®zLxfflmv£<r>®. 
tit z *ti?tm*m&£ o kl*:#. t 

ffima*^ as* s tu-zttimttf i ooftifcwaK a?j $ 
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afcfcJtSS^ft»taj**S64<5DS*-7X? W7 £08 

(a) Kip-fV.X:?55a . ffic0lOtf5fll^*fifc:teft5M 
*ttttaj*#J&5O«*^;*7W8£08(b) ^"T? 
X?55b t-fS. 4fc. LCLV61, 62fcA7j3iVO% 

hmmim9izm-xdm^<^mmtti>. l 

CLV6U OattSflfcHSBftl 8<ifiA-?X?W7£ 
AOSAftfW&SfU ffiffitl 8' tLTVyXL7 
fcJtft'-AXT'J -y^70?ra-?TLCLV63<OW|fflJ: 
9.10LCLV63fcA?j3*U AflSii*. &WCLC 
10 LV630M&t:miAj)mt:mZlt. 

LV62i01fffi3K I 9t[B*3*4. itttSflttPBft 
-I 9»4S^x^W8fc:J:S*ftfW^S^ffiffi*I- 
9' fcLTUyXLetJit^h'-AXrU-y^OtiO 
miZtlX LC L V63<0WffllJ: 0 £<9LC L V63KA7J 
SfU ATlSftS. 3t^A-7/^-y h7-^60t« 
LTJb&LfcloKli^fc^rittf. LCLV63K 
\t. 010(c) t^-TJ:5fc:BBBfto«^8S^^*%aj$ 

20 [ 0 0 7 5 ] £ fc . SlOWfc LT . 07 fcSf***=. a 
-7^*7 b'7-i!'50fc:j3ttl»S*ftftai^#S53<OS 

VX:?W6fc08(a) C*1"VX^55a *#7-f;^ 

4fc. Haj L./Sii^3£H 9 5r#fe3£t IX LCLV51 

#^(Ci9S*f#tLTLCLV52fc:A*-r£. -e<0 
ft. LCLV52<0«ffiSr^LA*«ii?-Rfit. Kill 
30 L/#a*3l£H9Sr»fe3fetLrLCLV51C:A*$it 

mX-m* IX LC LV52tA*1-*. HFfiXt i 0 

^•CS*f+JW : 5r$iil»>ty>. 09tc^ti9^ffi«3t 
14010(a) C*tJ:d4flWIJ6l6fc5a«8ii4. * 

m&7^^^<oawca:*ftt« { =Sr$n&fc«>. 010 

(b) fc^J3&ti?«ftI7fc:£&£fl&. L3t*«o 

r. ffimei6tfflmi7ktfm.hx7j}Ziit:Lc 

40 LV52(C»4. 010(c) fcSrf J: 1 liZmgtMmW)* 

[0 076] 4fc. i«R. ^SBis^^iWfyet 

[0 07 7] Sfet. «Sr4*C*fL**L*W«r4* 
50 ^.#7^ ;U^^A-C^< ^fi^iiS^Sii^^^ii 
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[ 0 0 7 8 ] aS^HS^i: LTtt. ^atA^S^-a-^*'? r- V-9<rMm& 



[0079] ±aL^lttfeWfci5^T<i. S*VX? £ Vvc«tj£L£3^.x-7/M->y r-<7-:?<Z)fl|j£iiMi<D 

Wi.tfSA-?x^£. 0l2fc:iS-fJ:d&-?X7fcU v [0 085] Hl4t^tJ:ok:. _B*U3E*=.*-n 

X?70a fci 9ffi^c9IE?>j£#S\ -7Xr70b tiO 10 y*^71-Srffl^T«^L^*^jL-7^-y 

ffl6t%0)&<r>mZ*ti?tiM*mZXo£.-ttitf. mmmt. flr&lfc3^a-ny*?71S:2&7C 

c: t i . xmizzmtm? j o mwzti*. ie<o 

[ 0 0 8 0 ] tti. J&LfcgtNMzif vycul £fSft flB8ft£»fc3frC. M.^mtif^tT^ii^tiML 

c»?470)i><r>£\ffl£%tl%\>\ 013T*S 20 UURMiUtt&i. £ft^*-a>im:A*3 

^aiLjtcts^as-ridKLrfcivv ot» hub* j:oaft36sswii»/^L*H*qiMts*i*. m 

[0 081] @13tc*tJ:3t. **=*-n>*f71 PSfU flMftl' L/CttttJ&tlt. HttSixfcfilSg 

«i, Xftfl4HHt7-</l4'72. SQRT^773fiJ:tfS *I ' teVyXL£«DS*^X?WKJ:9m*ttft3 

JHHPfri»***tatt»*TOfc . SKB«ffi79a . 79b *lT. ttfcttfflMK I " fc LTflMjSfU t»WC* 

fcj 9ttiiutRI^Sfi80*><i,**Riifflo»l3^ S. £4$. S*-7X?W(i. Bfafc-fSS^ftft^-tS 

^81fc^<«^*^81fcA*$*l**, fcJtfRltS 30 Zt1K%hXo\zm7<Mt%?<tV9tX1MZ 

[0082] 3te?-jL-oy*^71tiEfcft<Offi«3K5: VX? fcf 4. 

«i«i«fe«. i^fesKr^ tf^m^(3imm:m i o o 8 6 ] a a*ss=.*-5*** vv-9<r> 

Ztil k , S3^fi^^74^]Eflli^»-J87 4 /W^720 ffi^fi*«Se^lJrtifaL^ffl«3^A*Sr?f d 

ffi*Sn^mSvfi^75a , 75b <±SC®£776 -?£«)imJ:3fc:l/C{>J:^. 

tct omas*. tt&miBmifittzti* ztuzx osc 40 [ o o 8 1 1 ? t>£. miKmmmiz&^xte. mie 

nmixxsmmwimmzti*. z^xoizm zmmzitxmaKsmgTzmi&i. xijztiz 

zirz%2m%mtz&mmmiaLmim8i2ix fflmiz&ix$mztiA:w®%zm%.££ o&m 

tt. m&LmmftfmzwmKtti. mzii z>i.?tzLxi>£\.\ mr, mie^i^^=.^.-o 

Jtaas im\i^mnuzx 'omvmztmg.m ymm^t:mMi l z™xmm&. 

%&&2£i; DfS3K$*l1iffi3K85k LXftJlZtlZ. [0088] 016^tJ: o fc. 3^^-nyS^lO 

[0083] doio ^ta^^frtsat^a-D y« i <mwm*Ti&mm-hx.m*tftm? < >w 

^7l£ Vm.*tL\iZWmzm&WLX. 2. g^^T73fcJ:^SSt^76t:oV>T{i. HB 



m^im£tiXotzixi>xw 



(Micro channel Spatial Light Modulator) ^V^&S 



[0084] mwtmLtzm-i.-vymnm 
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z^^Mm^sphtn^n^Mmmzm [0094 ] lase^se*^*-?*** y-v 
•rs«^«^tj5tJt^ST'iBi£-rsjea^io2 -?iio \t 2^m&%-mmmiz&&i. o izm&zti 

[0089] 3t^-a-oy^l01 (CiEk %<mm 5rS*Wt LT ;<Otir^£&KW«^Gtefcji1-S 

*«*i*fe*. %&it?$k iKm^ssmmtm J: 5 tut h<oxt>i . 

3ftS t . ^#&3&TW?jEafi^#lS7 4 JVm<0 [ 0 0 9 5 ] i<0J: ^ fc^-a-?/!-* y h V-9 i 
Hy<>W2z . *;M/W72b tiO. IEii<^tt^ »^tSClkfc:J: l 5^aiL3K*fflv^it^<«f«3Ko 

g3^73a . 73b Ct 9§3fc**U lEOffimt: ** 10 -y b V-9 Z i: & . 

«Sv(i^75a , j|<Oti?$R3K££t«5v<l^75b fc LTffi 1 0 0 9 6 ] ifc, ±SmmiZ}i^Xlim^^-y 

c i num. imwmm&Kzti. ztuzx m w-^mmhiio^Lx^htK mm. 
mti&tzmtzwm^nw&jjzti. z\cows.m mLizmm<r>n.$ffo®&\t. lmmmx-x- 

7102 ££&m±tffiffltm b LTSWjSftS. »*5rK &*5s 

[0090] £«J:3&tli8£?rtS*^i-ny3i fitJ&iMili 1 m<7)*?i>hiK 
7101 £ 1 d5i£ fcli 2 RTctfCJUffiil LT , h7-?*1ll£*-*t>Ofc-*-&. 
^-nyig? J: OJtttSft&ftfcJ: 9titj££*iStP8 [ 0 0 9 7 ] ifE^flfcfcVvcii, **¥EfcJ: 
KiXttk-r&X^j.-nymmiS.l. Z.<vm~ 20 &^-7^>yhV-^tcJ:')]E©(7)2SSOtSffi3l£ 
J L-Dylt;«3K^j.-oy*t: < J:')^LTaj* i&gf&XoizlX^Zff. JEncrtiffltzmZZtiZ 

ztit:mmizmx.mtt u mz-mztikimiti mLvm£*ti?m%&m<7)%? 

[0091] mwt±&it:m^*-vym?m * 1 0 0 9 8 ] ttz. xmtxzmmimmm- 

[0092] mmzmxotz. mLtzm^-*.-v [0099] 

yfimoi m^xm&Ltim^^-yi^ h v- 30 [SgBHoajJii] jyjJaBfciffiliLfc X 0 e. ^y^ti 

^<0»j£*fiJi. B*aL>W£?-i-ny3moi 5:2 S^^^III^tiiJ&iiGL ^ffiffiJSSiaKfcJ: 

<K7eKfcSRfc£ \,Xt£h%&=- a-n y«105 «t V titfBe^jffiC J:fUf » *39SH3@S*?P3*0)*Sii 

a^x^wfcwyXLt*^^ss^#fta}*#aio ^SKts-rfc*^, s^m^^ta* 
6 to-cM. 3K^a-oy«io5 ttwfc^8fca^&$m-c&£*#>. ©aayii»«i 
»iSiifc:i6i*^Ttffiit:g3t^f8*^^i6ift5 i 3 ts iMWiXb *). *m££&mmwmm>miL 

ti?tu&Lt:m% i tt^-a-oyJiio^wfflij: mmwx-hmzmtzK txssg-f & - 1 t=i 

y^lOl fcj:0IBeL«iiJBHW*Sr3*l. #3t?- 40 a^ttCiS^M^Igi:^!.. 

A -n >*fha*s tihmmzft tT#5t^a- [ssi^jsm^siBj] 

oy*^tt>it6i63ia^*^i-5. ^<on3t)t{iit [Hi i *mmmi£m^%m$mm*m 

fflti ' t ixmuzti. inuztitztiim i - \t\sv mm 

xLtmrnx-vxtrnzj; m*mztix. 1021 *%?mmmmiz£ im=-x- 7 ^ ? 

immti - b ixftuztLihvxbz. a* hy-?<r>®mmm® 

•?x9m±. mmbtmx.mzi-izbffx'zz}; [03 ] m=-*-y)\>*«, vv-i/emmmmi 

o£H7o\,?b%7<u\<?bxn&ztix%s>i><r)T ^ixm^^-y^yh^-^im&t^mm 

[0093] Z\nlo%m-3.-y)V*~,YV-'7<7i [04]ffS3KSA**a5r*tS3fc^ J .-5;^-/ 

®m&*mmisLxm-*-7)v*~,Yv-?z 50 hv-^mmmm^ixm=-^.-y^y 
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m&Ltzmmmm-m 

[07 ] m*mmm#wmmm*-mtiij}* 
0 

[08 1 m-vxrvmmm-tw 

imrmmmttitm 

[01 o] m<nmdtff*i\mm~?x?x^*ti 

[01 1] 2^<Ty%&-3.-y)V*'vY r 7-?<n®m 

[0i 2 3 mx-vxtcojinommim?® 
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[0i7] *moz t>£mamiW£Xi>&afts®i 
[0i8] xmoz t>tzwmm^tnmi&&i 

[019] ft-a-nnyta-^otr^oflteStt 

0 

10 [020] %-a.-tt>Ka.-?<7ytf)V<m(r)m 

mm 

ms*mm 

1 . 21, 21' , 22, 22' , 23, 23' , 24, 24' , 31, 3 
3, 51, 52, 61. 62, 63 aMBOHCT (LCL 
V) 

W, Wl, Wl' , W2. W2' , W3, W6, W7, 
W8 MAVX? 

L, LI, LI' , L2, L2' , L3, L4, L5, 
L6, L7, L8 WX 



[0i 3] xmkzmvmmizxzsms&m 20 12. 25, 25- , 26, 26' . 27, 32, 34, 53, 64, 65 



[014] *^ci&»JcoH»Wtc < j:5SS3BEP^ 

?m^xftf&LKm=-*-7)i>*-y Yv-ycnm®. 
mzm-tw 

[01 5] *m\\zimrmm&£h%ms&m 
Tm^xm&uz%&-3.-?iv*v w-^mm 

[016] *m<r>z uzmvmsmt ± s^t^ 



10, 10' , 15 AflflSSft 

H, HI, HI' , H2, H2' , H3, H5, H6, 

H8, H9, H10 USaSL/S&Wfc 

H4, H7 ^JBL/B»SJi*3t 

20, 20' . 30, 50, 60. 110 3£f^a-7^*>y h 

V-9 



[01] 



[014] 



=> 
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